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(54) SCALDING IMAGE FORMATION OPTICAL SYSTEM AND OPTICAL SCANNING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively correct 
characteristic scanning line curvature due to the design 
of the optical scanning device. 

SOLUTION: The luminous flux from a light source side is 
made incident on the deflection reflecting surface 31 of 
an optical deflector 30 obliquely to the axis 30Ax of 
rotation of the deflection reflecting surface 31 and 
deflected at an equal angular velocity, and the deflected 
luminous flux is converged in a light spot on a scanned 
surface 50 to make an optical and symmetrical scan of a 
plane PIL containing the direction of the incidence of the 
luminous flux from the side of the light source 10 to the 
deflection reflecting surface 31 and the axis 30Ax of 
rotation. A scanning image formation optical system 41 
converging the luminous flux from the light source 10 in 
a light spot on the scanned surface 50 has 1 lens and 
also has a correction refracting surface 41 B which 
corrects curvature of a scanning line as 1 surface of 
the lens 41; and the correction refracting surface 41 B is 
determined according to jthe incident position so that the characteristic tilt S41 in vertical 
scanning cross section at the incident position of the deflected luminous flux on the correction 
refracting surface 41 B corrects the scanning line curvature characteristic of the optical 
scanning device. 
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»ffi_3„l GMfoBMK 3 l ^HHEWi 3 0 a x \z& 
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11-14932 



Kerfs' hiUX«*S-fr, ±l23t2Kffi3*^<03tm© 
(g(6]E#*E~<DA#«ri6j i ±fEEHEti t Sr^tf ffifc*t b 

ia±©w-VXSr^b-C«fi£$^ ±|BW^XK:i3»tS 

[MM 3] «3R«l*fctt2l^Oj^Eaifc***lC 
[«**4] M^l*fctt2*fctt3K»0**ttft 
I»*3S5l »*3»l*fctt2*fcli3*n:tt4E«© 

_JCw-^i£iIiaR£tBj^l3&^ 
left**;/ h t LT3l#£-£, ±E*««^e>o**<D 

B±(wjt^#^ h t it****, ±KttS«a>e>G>jft 



2 

[XHOlNlttWPI] 
[000 1] 

[*w<&jiw-*atfif5MH jfeaoeflot** 

[000 2] 

[000 3] fip*>. Jimc r#£aE3Sl*0i*B«j a** 

K: Otrim^6flin%3R^nj 4: W 
RMB^©A**#*<W&|pij £a s «;trf 6 0S8S©A 
Srft-t-iD-C, 3fe£SEffi«a>-LEtei* : 0©HHW:±Et 

jEr*#M*£C. «Ej»«***<oKth^liU<ft 

[0 0 0 4] c©J;5ttW««r-*^»»'C*«**E 
30 g£ It, *««*»6>^3fe»:*r*iBlRl«<o«iRiKltB 

left*** h fc tt«*$^ *K«^6>ffllRlKltB^ 

«jHE*fflte«y8^ 

[0005] z<n£o\^i~z>t, %mt>>bytmfo&izm 

40 -C#So jt««d*b«lRlK»B^o7J»*'filfc± 
EIeI^IA^ «r*tf¥Bfc»UT»l!«llc*telE*fTb*t 

^t^OT, *a*m*ifeBi«fto«jE^**T?*>5 0 

[0 0 0 6] U*»L**6KB, r©i5ft*Wifc 

ffllPl*<o(HfiJEi*B»c. flliRiKJtBoigWEIlM^SW)^^ 
t>5ct 9JcA#t$^^^«>. <IlRl**ttn«B*r»3l"r 

50 ^^S^B^^e^±-ci«J*lE^rpi^^iS"ra* 
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[00071 «aS«**feOjt«S:*«fij«OfilRlK»B5 

r«ra*««>»J*3ic«i6*rt^©*»j tt»'>tfcSi 

9 j Sr±i2 r#«n«j -C*|jE"t-« r 4: tt«U<. SIS 

V\ 
[0 0 0 8] 

Mi: fc*tr¥Birc»ursmttlc**3lE*rfT*>** J: 5 

[0^0 0 9] 

OfilpJSl*B<O0<EM»c»J?>tcXt>6*rRl*»bAJ*** 
#*©^<D A»#ft i: JilBIsIteM i: Sr*tf B K*t ItStt 

[ o o i o 1 i Eft^ne*^fltifc*Xtt 
ri«Ji(Du^x?rWLr^$tt, ±lBu>xic:i3it 

SKH*o«lElkAafts 9 Sr*ftE1- S J: 5 ±1BA# 

[oo i i] ±ib tftmmfrbnftj&iftffifa&vmfa 

ir, «fi)R*tffi(O0(teMd5 r^-®j K^Six, JOB* 



4 

£ 0 _bE^«i:lElKMi:A s ^-r^«:, fttltgfo^ 

<£?<5o 

[0012] rftflflSSj t LTtt, lalte^ffi^Sr^ 
ft, B^E**IIME 2 »«*JlV*S % 

10 3 4 

[0013] r&BSfejftPX*, 3tJSi«*»b©at3ftSr 

[0 0 14] ftfflW-6-7 5 1 6 2#>^«(Ctt, HfSjR 

B8jj*;£:h/a3 9, r<Di 5^0(51^ V^Sitt, Jt(0«tt 

-cflpja-fsj fcwcfos. conwcfctt* r^sfe« 
3t^3Rj ti, :©J: 5 fcEMRuvXiHcJ^ *MW* £ 

[0015] ffiiEJItfrHW:, jfeJE*SflMt¥5RK:-£**t* 
tUtMU 2«±<offi©**i.-tfh.K:J:6*l3E3!)** 

30 tav\, 

To o i el rm«Ewasj'"H:, AfliMSJk 9 frit** 
Bfflo^ots-r'Si'^xicBauTtt, £££*tjC2rffi£a: 

40 [0 0 17] r%j^ESSH4ro&lEttA«t9j tt, ife 
3lEtt«at**fc r»jEJS*fS5tJ:**SEiBftiJ*»)*JE« 

rox-*>9, ^ix^xLtc, i<oj:5<C^SE«l*!»9«r*tiE 
[0018] !f*1 1 IE®©^acig«3fc^*l±, w*L«r 

50 *5Vv-C, ffl]E®Sfffi«, *3lBB«***'*r)!c-*-*5©u 
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[ o o l 9 J ±BW«« l * itn 2 Ett0>£££fe*¥ 

5J:5*«^lcwc, $£J£«tffc^»# r^^g«j^« 
[0021] »SEUfcJ:5K: % MlM&l/CttBCW 20 

LTIsMB^BfcOJ: 3 fc««<0fflftRWBfc#ofc 
©**;Bv^*i*»&fcrtu B«ft&KjE-*-*att* s «B 

(W*«5) , CO.fcSlc-rsrfcfci.fcOftfl 
|Rj«jc*3tt5«ra^®<0 rB«hd ^rffilE-r -5^^365 30 

o*ia'&v^lc*5V^T*»Stt, B«*bfc«jE-C*SJ:5 
4*«B«*i*5. 

[0022] M^eEttojbfeXttBtt rjH(«^6 
ottJfc&jtefiflSoflfilElfBK:* rodfaRftBOlsI 

[0 0 2 3] 8B*3S7|Btt(0^3lE3S««: rjMRA*b© 

X* ffifaR$tWi&mz±i&&ttf&jjfo\z&\,^m£ikLX 

ifcfcfc, B££Btti;:J:9«fiSttftK:ff 50 
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fa 4** «fi*Jfc*rttSfe2!EB±fc#;*aK3' h^ttft* 
tfBlc»UT»»Wlc*3fe*«rtr5**3lE««J 

v\ 

[0024] 

-C*>5o II (a) wt rjtjR^6>«3feSEBlcMSjt^E 

720 SrilSM-* c £ ic J: $ ft^iattttfcflBtK: J: 19 
Mil rif-A»Rj $ti5o tr-^SE^Stt 
fcftjfitt, A (Bi (a) oirtT, M 

OftSCj IaHE*B«-C*«*filRlS3 0O«fii 

KWB 3 1 MAttU dfaEtffi 3 1 ©i!E«lc£jfeS# 

*. <IfaR£tB 3 l tcj: 9 EltS*tfc*3K«[jfeaEtt«3t 
4 l Ic Aft U £Stt4fc%¥X 4 l *>fls« * t) ft 

[0025) 11 (a) KldSV^ *Bl0i»bO3t« 

v 3 jo .pBMSttli. 3 l OEHEM 3 

OAx «Elg#®^3 oa*<DIUtett) irttW— ¥Brt 
lCfc^ 0 Bl (b) ttBl (a) ^til[S3§§3 0d*b 
«**Blc^S3t^BB««r, *firRl«3 OlciSftSffllRj 
K#tB 3 1 <D\Bl%m 3 0 A x (DXfafrbfLtcmxhZ. 

S3 0<o<SiRjS«tB3 i<ommXb3 OAx (lH3te#®^ 
3 0g*(D|5]Ctt) 4:ttn-¥Brtlc*>5*^ Bl 
(b) -Ctt, C6D^-¥B£r¥BPL-e^-r o -^^^ 
r@(Ei3 0Axi, 3t««^6>o«filK»B3 1^ 

[0 0 2 6] j»QKfUe4M(4 itt r^-ou^Xj fc 
16 iifr£WB3 ioffl:gi:Sc^3gB5 0Offi«k$r 



(5) 
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S«ffifc«:*U *SiE®#rB4 l BSr^TSo 

[0027] su:£g*srr<5 t s m l ic^i-^m^ffi 

3££#;<Ift3§3 0 (OflllpJKftB 3 1 IC, llft^U® 3 1 
(D[Hie$S 3 0 A x KftablcSE t>S*ia*»e> AS* £-£X^ 
fcaftttWHfl*** «fi*««:«*tiS5 0±lC*^ 

It® 3 l^Ait#fai:lHME*ll3 0 Ax ££-&tf®PL 
lc»LX^Wfc*3»«rtT5*te(ESS11-Cfc9 (ft* 
me) , 4*5B.o, #<IIr]3§3 012 rieie^S^j X& 10 
ot, {BfiKftB 3 1 — J*, EME^E* 3 0 ©EHE** 3 

tti>\^ EWB*iBll3 0lcJ:9<*#l*«»K:*rt* 
-H\ Hfc LX**S-«\ 3t»i0« 

a> & ©#Jfc<DA»#lRl £ leHE** 3 0 A x t fc*tr B P L 
LX»»»JLo*attlC*3fe* trff 5 #£3lEg«X 

[0 0 2 81 ^LX, £XIMtife¥XI* rflWiKJtBBo 
|BiCtt3 0Axfc»*l:iS!fc>5*Sld*e>Al***X«A 20 

£ UX*#S-e\. *«i OWa>fe<0tt3fc©filRjR**B3 
l A**#IrI 1 3 0 A x t fr*tf B*c*t ux*r 
W»lCjll6*3lEfcff5**3lE*«J fc*5V*T* %R10« 
j&»fe<D#Jfc*r**SEB5 0_bicft**5> hi:uxm^-r 



i 


Rmi 


Rsi 


Di 


0 






4. 45 


1 


CO 


CO 


0. 30 


2 


CO 


CO 


2.00 


3 


CO 


CO 


2. 50 


4 


-5. 3856 


-5. 3856 


14.00 


5 


CO 


45. 995 


3.0 


6 


CO 


CO 




7 


CO 


CO 


38.21 


8. 


1_99._5 


-40.03 


18. 00 


9 


-212 


-15. 85 


17. 00 



[00 3 2] ftmm*b<D%3i<o±ftfort> mi ( a ) 
5 k> 3 o oqmem 3 o a x \zm&-r 

5¥BSFlC**LX r3g<D£j ^/ct*TJ:5^Att"r 

£ 0 Sot, ±UA&3=lt1fct]E\mn3 0 Ax b<D&-r 40 

[003 3] *v7 y ) ^i^xofWBWt r=iy^-h 
ftMflj Xfc!K ^**tfc**tt: r3Hr**j 

tfeSo ±BZf4, 01 (a) X, filfS]^#tB3 

liCct^firpj^^ffl^^ooc: bp*>, {iftftjfc 
o±ft»^Bi (b) oBPLrt»cj**:R»K:i8i*x* 
[e]gf63 0AxlCigX"r6BSF^e>T*—O rft^gi 
#S$J hft (mm) *2*S»3t^5M 1 

coA*t«B4 1 AttBTO^iJwWSSHS. EP*>, A 



8 

*t (IR*«1, 2) . jfe^Hoffi^rj^iE-rsffiiEJa 
*fB4 1B*:tfl, (St#«l, 2) % wtf>ffi]EJaUrB4 
lBli rftt>ttjfe*ffi5 0«lCfl[«i-*W^XBBj xfc 
« (11*313) o *LX, *3Be«***4 lttlWE© 

fWft-r (»*^4) jtfirfij 
«3 0O«raojB^afi«t«^SEB5 0O{ttBi:«r, 9J 
**»J6*»lc*8V^X^*W^»^BB«fci-S» 

[0 0 2 9] *§jE©#t®4 1 Btt, ffi]E®iFf®4 1 
^fflrft**oAI*tt«fcfe»6BJ**»BrtOH*« 

Z j «fc5lc, ±ffiAS*ffiSI-JCCXje«>?>ttXV^5. 
[0030] 

UXtt, SS#&*7 8 0 nmO*»#^-ft»V^ 
*«A^btt56*ffitcM«*B±lci3V^X, 

Xtt5fittft**S) ir-tftWu Rmi, Rsi, JffKB 
<DBfc«H +l#i^Bi©BIHlH*:DU JStfrBfcW 
i-* **«*f o»«oa*f*«r N x*-r. 

[0 0 3 1] 

z n 

3.40 1.511 ^frlx-if 

1.675 ^y^y^yx 

1.519 ^^W^X 
ffift^ftB 

1.519 ..«n^KR 

o 

Y«i*:tt6i:£* ##Bfc»iiLXi£<»Mtfc«* EP 

Rm £a£«»*SP¥«, K, A, B, C, D, . . . 
*mib LX, 

X(Y)=Y 2 / [Rm+Rm^{l-(1+K)(Y/R 
m) 2 }] +A • Y 4 +B • Y 6 +C • YM-D • Y 
10 +. . . 

X*S*t, : RmR05£» : K, A, B, 

CD,. .MtKtttM r^R5H^«J Xfc5o 
[0 0 3 4] A^{l!l®4 1 AKljgt£\ ±IBRm, K, 
A, B, C, DI*^T<Dii*)X*>ao 
Rm=-199. 5, K = - 3 5. 1 38, A = -l. 
98E-7, B=2. 17E-7, C= 1. 9E-1 
5, D = - 1. 88E-19 
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&m¥-l 1-1 49 32 
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[00 3 5] jfefi*S«Wfc3*3R 4 1 ©A»«H 4 1 AO 

Cs (Y) = {1/Rs (0) } +2aj«Y**2 j 

2. 3, . . . "CfcSo TY**2 j J Wt TY<D2 j 

[0 0 3 6] A*t«B4 1 AJCgtV^ ±IERs(0), 

[0037] Rs (0) =-40. 03, ai=7. 31 10 
E-6, a 2 =- 1 . 15E-8, as= 1. 3E-1 
1, a4=- 8. 28E-15. a B = 2. 9E-1 
8, ae= — 5. 07E-22, a 7= 3. 36E-2 
6 

fto 

[0038] £3^{fe%¥X 4 1 *>|} fflttX 4 1 B<Dj& 
RlifilTOJ: 5^»36+* 0 4*ttlfllB4 l BJ«u&oii 

41^ r*3feat§g«H#o*«l»ft*9 4:*tjEi-*j £5 20 

: 0«Wc* ±jfe*»ia;*lRjOffi« : Y<DM$t : 0 
4i(Y)-C$>^ e 

[0 0 3 9] «ffil®4iBOM^n^:, 5fe 
1\ 0*«# : 0«<Y) = ool*&*r r^H-SSpj kt 

5£:X(Y), ^:Cs(Y)^V>T4^ U^SOfe 
±BBHr«* : fl«tr*JtT»R«:»JWft. 30 

: P«(Y) ; 
Y (mm) 
-60 
-45 
-30 
-15 
0 
15 
30 
45 
60 

[0 0 4 5] Yffi«£*K*>fcftH^T«# :'fl«(Y)tt 
JbiB<D rttfJrWffij £«f j^ffi^r ft ZbKZ9 

[0 0 4 6] ±I5<0*D<@^j§lt : 04i(Y)£-5-;Lft 

ffi^Kfcft) J tt, 1 SfcTcMftMUC 

ft ft. 50 
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[0 0 4 0] It UMBO® 4 1 Blasts Rtt2»ic*5ttft 

±fBRm, K, A, B, C, DttKTOii 9 t?fcft 0 
Rm=- 2 1 2, K= 2. 106, A = - 3. 71E 
-7, B=l. 7 1 E — 1 1 , C = -5. 93E-1 
5, D=l. 4 9E-1 8 o 

[0041] #tmw®4 1 BicStwr, stfxqiic«stt 

ft±IBRs(0), aj«J^T<O^*5 0-C$>fto 
Rs (0) =-15. 85, ai=3. 19E-6, a 2 
= -9. 13E-10, a 3 =- 5. 37E-12, a 4 
= 6. 49E-15, a 5 =-3. 42E-18, a 6 = 

8. 49E-22, ar=-8. 07E-26 
ELh4>J:)lci-C* AJWffl!lB4 l AO r^ffS^J <om 

[0 0 4 2] r.B*««j (Oftfe&n 58»^*T«W* 
MJ£-Tfto JiiBCDx-^lcio^T rE£**Uco-5<» 

ttj n no<o^ms zm-r* te-9j r* 

7fc£*S4fe#^*4 l^KttVPOKI 
# : /3 4i(Y) = oo«ii) r-fcft^^tt r^^icoftds 
9j 36s»^-rft. C<DJ:5^t5*SiBW^tt, 

9, 2 2-2 T^fo 

[0 0 4 3] m^mZ : /3«(Y)^ Jffi* : Y<DM$t£ 
UT rBWR«:"j!Wf*ai:U-C*itftj ft 

755, rc-ewu v^ojw>ft*ttfcYffi««fcs«-ai: 

[0 0 4 4] 

0«(Y> (S) 
0. 25505 
0. 15855 
0.11746 
0. 04090 
0. 00000 
0. 04090 
0. 11746 
0. 15855 
0. 25505 

[004 7] JiEH*«* £ Att/cffliEJS*f®$rAttft 
zt\cxr>. ASM* 9 1*, i2©i«2-i(DJ:5 

it, «»ri«IH*<oAv>*^ft*»i'ftcfc*-c* 

[0 0 4 8] &*s, XlKMOj:?ft3»Ettft^Xtt % 
3ft5cSJN^JftK«cJ: 9*w^XiElc»«rftStr 
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4#§8¥l 1 -1 4 9 3 2 
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[0 0 4 9] 

[0050] ro«no%^ESB»±e£aEttift%¥ 



10 
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*^tt«fe-rS»CLTt*W : 0 
[01] ^<D»W<D*lS<0l»ffi«rKM-f5fc*<0H-e 

1 0 

3 0 3t<nr&j3& 

3 1 SfoKtt® 

3 0 A x ffi|S]Kataa<OleJl£tt 
4 1 fe&ft&ft^X 

4 1 A A**«B 

4 1 B tttUMB (WlEHSfB) 

5 0 



[01] 
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